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antigens (TAA) may improve their survival. From Jan 1984 to Jan 1995, 99 
non-small cell lung cancer (NSCLC) resected patients were monthly treated 
with TF, extracted from the lymphocytes of blood bank donors. In the same 
period, 257 NSCLC resected patients were considered as non-treated 
controls. The survival rates of the TF treated group appear significantly 
improved both for patients in stages 3a and 3b, and patients with 
histological subtype "large cell carcinoma" (P < 0.02). Survival of TF 
treated patients is also significantly higher (P < 0.02) for patients with 
lymph node involvement (N2 disease). The results of this study suggest that 
the administration of TF to NSCLC resected patients may improve survival. 
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ft Abstract 

The rationale for using transfer factor (TF) in lung cancer patients is that the possibility of improving their cell- 
mediated immunity to tumour associated antigens (TAA) may improve their survival. From Jan 1984 to Jan 
1995, 99 non-small cell lung cancer (NSCLC) resected patients were monthly treated with TF, extracted from 
the lymphocytes of blood bank donors. In the same period, 257 NSCLC resected patients were considered as 
non-treated controls. The survival rates of the TF treated group appear significantly improved both for patients in 
stages 3a and 3b, and patients with histological subtype "large cell carcinoma" (?<0.02). Survival of TF treated 
patients is also significantly higher (P<0.02) for patients with iymphnode involvement (N2 disease). The results 
of this study suggest that the administration of TF to NSCLC resected patients may improve survival. \ 



Abbreviations: CM: cell-mediated immunity; NSCLC: non-small cell lung cancer; TAA: tumour-associated 
antigens; TF: transfer factor. 
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Introduction 

Cell-mediated immunity (CMI) plays an important role 
in controlling the proliferation of tumour cells. Since 
transfer factor (TF) is able to increase CMI, it was 
tempting to plan clinical trials whereby it could be used 
to increase cancer patients' cellular immune response 
to their tumour cells. In 1975, Levin et al. [1] were 
among the first to produce evidence for in vitro and 
in vivo transfer of reactivity to tumour cells. They 
extracted transfer factor from osteosarcoma patients 
whose lymphocytes were showing cytotoxicity against 
the tumour cells and injected it into other osteosarco- 
ma patients whose lymphocytes became subsequently 
cytotoxic and able to kill the autologous tumour cells. 
At that time, we have shown that specific TF, obtained 
from patients with high levels of CMI to TAA of blad- 
der carcinoma - as assessed by the leucocyte migration 
inhibition test - was able to transfer to the leucocytes of 
the recipient, by in vitro incubation or by in vivo injec- 
tion, the -reactivity observed in the TF donor [2-4], 



Such observations encouraged tumour immunologists 
to treat cancer patients with TF in the hope that the 
increase of their immune response against TAA could 
interfere with the tumour growth. 

Tne prognosis of patients with NSC lung cancer 
remains pessimistic, with an overall 5-year survival 
rate of 1 4% for padents in advanced stages [5]. Surgical 
resection of the tumour remains the principal treatment, 
but its success is closely related to the stage of the 
disease at the time of surgery. Despite early diagnosis 
and improvements in surgical techniques and adjuvant 
radiotherapy and chemotherapy, the 5- year survival 
rate ranges from 51-15% for patients in stage HI to 
0- 14% for the advanced stage IIHV [6j. 

The concept of stimulating the patients immune 
system against the tumour has been applied to NSC 
lung cancer using active immunization with lung can- 
cer TAA, whereas TF has already been used in NSCLC 
with apparently favourable results both in early and in 
advanced stages of the disease [7-8]. Additional pre- 
liminary results were reported by us [9] and others 
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Table 1. Surgery and patients' stage in the TF group. 
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[10]. Thus, we decided to start a longitudinal study 
of immunoprophylaxis by treating with TF NSCLC 
patients immediately after the surgical removal of the 
primary tumour. 



Materials and methods 
TF Patients 

From Jan 1984 to Jan 1995, 99 consecutive patients 
(who accepted to give their informed consent) were 
submitted, after surgery, to adjuvant therapy with 
TF (87 male, age: 49-60; 12 female, age: 62-80). 
None of the patients received radio- or chemothera- 
py pre-cperativeiy. All patients underwent surgery and 
subsequently were assigned a disease stage accord- 
ing to the new international staging system for lung 
czdeer [13]. Surgical techniques and disease stage of 
treated patients are shown on Table 1 . The extent of 
pulmonary resection was determined during surgery 
according to the site and extent of the tumour; wedge 
resections were performed for insufficient pulmonary 
function. liar and mediastinal lymphnode dissection 
was carried out in ail resected patients. Eighty-nine 
resections were complete (89.9%), 10 incomplete (4 
microscopic and 6 macroscopic residual tumour). As 
regards the histological type, 36 (36.4%) were adeno- 
carcinomas, 3 (3%) squamous adenocarcinomas, 50 
(50.5%) epidermoid carcinomas and 10 large-cell car- 
cinomas (10.1%). Post-operative adjuvant radiothera- 
py was given to all patients found with metastatic lym- 
phnode involvement (N2 disease) or with incomplete 
surgical resection. 

Control patients 

During the same period, 257 consecutive NSCLC 
resected patients (219 male, age 62±74 yr. and 38 
female, age 62±04 yr.) were randomly selected as 



non treated controls (nt). None of the patients received 
pre-operatively radio- or chemotherapy. The surgical 
technique and disease stage are shown in Table 2. Two- 
hundred- forty-one resections were complete (93.8%), 
1 6 incomplete (7 microscopic and 9 macroscopic resid- 
ual tumours). With reference to histology, 99 were 
adenocarcinomas (38,5%), 9 squamous adenocarcino- 
mas (3.5%), 134 epidermoid carcinomas (52.1%) and 
15 large -ceil type adenocarcinomas (5.8%). In the lat- 
ter subset of patients, adjuvant radiotherapy was given 
after surgery to patients with N2 disease or with incom- 
plete resection. 

Transfer factor 

TF, whose specificities were unknown and thereafter \ 
called "unspecific", was prepared from pooled lym- 
phocytes obtained from blood donors* buffy coats 
using standard techniques. Two units (2x20 3 celi 
equiv.) of TF were injected monthly into patients, start- 
ing one month after the surgical resection of the tumour, -": 
The duration of treatment ranged from 1 8 to 36 months. ; 
After the treatment period, the patients entered a clin- 
ical follow-up period. 

Statistical analysis 

Patients and controls were matched for percentage 
distribution of sex, histology, surgical technique and 
tumour stage using the Chi-square test. Age was 
matched by the Student's t- test Survival was analysed 
using the Kaplan-Meier life tables method, and each 
survival curve was matched using Wileoxon's test. P 
values <0.05 were considered significant. 
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Table 2. Non-TF- treated patients: surgery and stage. 



Stage 



Type of surgery 


total 
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Wedge resection 


14 
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Lobectomy 


150 


87 
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Bi-Jobectomy 
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9 


2 
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2 


J 


Sleeve lobectomy 
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0 
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Pneumonectotrry 


60 


15 
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24 


14 
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Total 


257 


120 


17 


96 


59 


5 
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Table 3. Demography and stage of TF treated 
patients (TF) and non TF treated controls (nt). 





nt 

257 cases 


TF 

99 cases 


P* 


mean age 


62.02 yr. 


60.63 yr. 




Male 


85.2% 


S7.9% 


NS 


Female 


14.8% 


12 J % 


NS 


Stage I 


46.7% 


33.3% 


NS 


Stage 11 


6.6% 


20.2% 


NS 


Stage TUa 


37.4% 


36.4% 


NS 


Stage IHb 


7.4% 


8.1% 


NS 


Stage TV 


1.9% 


2% 


NS 


Adeno ca. 


33.5% 


36.4% 


NS 


Ad-scixa. 


3.5% 


3% 


NS 


Epid. ca 


52.1% 


50.5% 


NS 


Large cell 


5.8% 


10.1% 


NS 



* Cni-square test; NS ~ not significant; ca.= car- 
cinema; Ad-sq.= Squamous adenocarcinoma; 
Epid.= Epidermoid. 
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patients and controls 

Mean age and percentage incidence of sex, stage, his- 
tology of treated and control patients are shown in 
Table 3. There were no statistically significant dif- 
ferences between the two groups with respect to age 
and percentage distribution of sex, stage of disease or 
tumour histology. (Table 3) 

Overall survival 

The actuarial survival curves of TF treated con- 
trol patients do not show significant difference when 
<1:3 stages and histologies are evaluated all together 
(Kg.R 
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Figure 7. Overall survival of TF patients (TF) arid non treated con- 
trols (nt). 
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Figure 2. Stage 3a survival rate of TF patients (TF) and non treated 
controls (nt). 



Effect ofTF according to stage 
Significant survival improvement (P<0.02) of TF 
treated patients has been noticed for stage Ilia patients 
(mean survival 38 months of the TF group, versus 19 
of the control group) (Fig.2). In stage IHb and IV we 
observed an increased, although not statistically sig- 
nificant, mean survival dine in treated patients (illb 
mean survival time: TFT = 24, controls = 15; IV mean 
survival: TFT = 26, controls = 10). 

Effect ofTF according to tumour histology 
During the evaluation of different histological types 
(all stages), we observed a significant survival increase 
ofTF treated patients only in the "large cell" carcinoma 
histological subset (P<0.02). 
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Figure 3. N2 diseases survival rate of TF patients (TF-N2) and non 
treated controls (m-N2). 



Effect ofTF according to N2 disease 
Patients were also evaluated according to the pres- 
ence of mediastinal lymph node involvement (N2 dis- 
ease for all tumour stages). The subset of N2 patients 
receiving TF showed an increased survival (P<0.02), 
compared with the control group (Fig. 3). 

Recurrences 

Tne overall recurrence rate was 34.3% in the TF treated 
patients, and 24.9% in the non-treated controls; the 
difference is not significant. No difference was found 
between the two groups when the disease- free interval 
was considered. 

Side effects 

None of the patients suffered from any adverse side 
effect and none discontinued the treatment. 



Discussion 

The present data confirm observations by others on the 
efficacy of TF [5,7,8/10,12] and are quite similar to 
those of Fujisawa and coworkers[12]. These authors 
treated 263 primary NSCLC cancer patients who had 
undergone pulmonary resection. They showed that 
in stage I patients the effect of TF was statistical- 
ly significant, thus suggesting that TF can suppress 
"micrometasiascs" existing at the time of surgery. The 
authors also primed in vitro lymphocytes from house- 
hold contacts with IL-2 and mitomycin-treated lung 
cancer cells. These T-lymphocyies showed consider- 
able cytotoxic activity against the target cells used for 
in vitro sensitization, and a dialysate obtained from 
them showed capability to transfer specific cytotoxic 
activity against lung cancer cells [12]. 

In another controlled trial in 102 (randomized after 
surgery) king cancer paiients, the TF group of 44 
patients was compared to a control group of 47 patients. 
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control groups in patients who had undergone cura^^tej. Pizza C 

ti ve resection. The authors concluded that TF seems t^^fcv t5i " a rra: 
inhibit post- operative recurrences and appears to be 
effective post-operative adjuvant irnmunotherapeutj$f§ 

tool for primary resected adenocarcinoma of the Iuq^^KJ; patent? 
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In contrast to the work cited above, Ki 
coworkers observed good clinical results also lippKg: icaiapf 
advanced stages patients. In 28 patients with luri^8&5. Humph 
cancer, treated at 3 -month intervals with 1 ml of TB^^K 1 
extracted from the blood of healthy individuals, thei^|s^#| Narulcc 
showed a significant increase of survival, when the T{^f|f;ll: surviva 
treated group was compared to 35 randomized contrr|^^^i ticnai s 
patients [71- 1H' ff' 

The results reported here appear encouraging^^i® g \ lung. A 
Adjuvant immunotherapy using 'unspecifiV TF scemp|f|§;s; Fujisau 
to significantly improve the mean survival rate gjp^^E shlba ? 
NSCLC patients in advanced stages whose primarj^^^^^ 
tumour has been removed. The treatment increases tiii^^^|; 
survival of advanced stage patients. It is carried outi^^^to' 
out-patients, thus it is low-cost and it does not mterfcrlS 
with the patients' quality of life, 

Tne absence of survival difference 
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m stage 

patients is probably due to the long survival of tl||| 
patients in this stage, Thus, these patients must 
monitored for a longer period for a possible differejic^^p>: ;v 

to appear. Our study ^ ' :*:-*tt?— * . '• 

number of random 

large enough to offer an accurate picture of 
tion of the disease, when conventional therapies 
same institution, were applied. 

Several questions remain unanswered. ^ ^ 

instance, we used a TF from pooled mononuclear cclb;|pfis§ 
of blood donors, whose activity may be a mere noi^^^g- 
specific stimulation of the patients' CM! The poss|i^g|^ 
bility of an in vitro produced transfer factor, specifig^^-: 
for NSCLC antigens, to further improve the survival;^|^ ; 
rates should be investigated. These studies are now 
progress. 
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